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TITLE: COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Benn A. Voll 

FIELD OF THE INVENTION! 

Tr«^ of ttfehverrifon relates to 
ered on coifed tubing where the tubing can aiso be expanded against the 
screen to push it against the weBbore. 

BACKGROUND OF THE INVPMT|PH 

In typical completions in the past metallic screeris haw been inserted 
on rigid or ooOed tubing Into a zoneki the wellborn for production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
techriJqueknovvn as gravel packing. Screens have also been used that come 
prepacked with a sand layer as an tftemafive to the traoTtkjnai gravel pac^ 
techniques or to be used in conjunction with the ptacernentof sand outside 
the screen. The gravel packing procedures espedafy in rwrtoraal comple- 
tions left uncertainties as to whether «w sand had been sufficiently distributed 
uniformly In the annular space so as to provide an effective gravel pack. 
AddltionaJry, the gravel packing procedure took valuable time to accomplish 
and required lhe use of surface equipment to handle the material for place- 
rnent in the wellbore. Another disadvantage of tnxfftionaJ gravel packing 
procedures b that an annular space anxmd the screen rjad to be so that 
the gravel coukJ be placed there. The end result was the Inside diameter 
within the screen was necessarfly amal to altow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of the tarnation to the surface. 

In using certain drilling techniques, particularty in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the wellbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed* 

A more ideal 6ftuafion for producing a formation te to leave the wedbore 
In Its drffled state so as to create the least amourt of disturbance to the for- 
mation which has just been driBecL Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as weQ as ImxxnpafiWOties between the formation and the fluids 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention Is to allow a wed to be 
produced through a screen wllhout^ need ftx a giavel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough wfth sufficient open area to aHow production from the 
formation. Another objective te to be able to easily place the screen in the 
desired location. This objective is met in one way by using ooBed tubing 
which can be preperforated for a support for the screen. Another objective is 
to protect the screen (hiring 
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after proper tocatkx, of the^hlhevveDbocB. These and other objectives 
and the mar^hvw** the appen«us and method 

tlvesareftaiher described below In the description of the pre(eiTeden*odl- 
front 



Rgurel baaec^vtewofadevtatedvwt^ahc^ 
tus expanded agatatthoweflbon. 

Figure 2 la the section view along Bnes 2-2 of Figure 1. 

Figured isthesecOon view of Figure 2 shown before expansion of the 
Inner tube against the filtering material. 

Figure 4 is a segment which can be rotted longltudlnaJV or spirally Wo 
flexible tubing which gives undeiiylhflaijpport to the filter or imxfla. 

DETAILED DESCRIPTION QEflgfiBBEBtBIB CUR ™>IMENT 

Theprefemxfembo(fl!r»ertte A 
coaadtwngtaaiiocanleaacoiinuo^ 
ofwhk^isprelerabVmadetomapj^ra^ 
AseeenlnFlgure4.aegniemi2ha«aplura%ofpen^ 
be««ngedinanyoidereIlh»^ The segment 

12canbe P «jnchedfbrtheholes14orthen(tei4 C ^ 
otlierlcn<»wn technique ThedesfraiXegoeJIstohaveap- 
P»oxlniateVa30or40peioemopeii« 

a tubular shape. The segment 12 can be tolled tongftudbaJly so that edges 
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16 and 18 are brought together to make a longitudinal seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spfrafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained wim any given width of tegment 12. 
This should be compared to rollngthe segment 12 into a tube whore its width 
determines the diameter of the tube that b fernied when edges 16 and 18 are 
aligned and joined in a technique wefl known in the art 

The openings or holes 14 can be put on ihe tubing made from segment 
12forontyaportkMioftheco0edb^6tring20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run Into the welltwre 22 to place me perfo- 
rated segment c* segmented the desra 

Figure 2 shows si secSon the tubs 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grM structure which can be made from metalBc or composite or other 
nonmetatGc materials. The purpose of the grid 26 Is to provide a support off 
of tube 20 for the open ceil filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceo structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to sufL The 
significant feature of the filtering material 28 Is that it is flexible. Thus, when 
the string 20 b preformed Into a corrugated shape as shown in Figure 3. by 
using Imown techniques such as pulling it thniugh a dte, the f^ material 28 

4 
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can then be applied owl as shown in Figure 3. Thereafter, when the mate- 
rial 28 is property positioned in the weflbore, a known expansion tool filus- 
trated schemafcaBy as 30 In Rgure 1 can be Inserted Ho the stag 20 to take 
the initial shape shown in Rgure 3 and expand the stririg 20 under the fitter 
material 28 to a rounded shape aeshown in figure 2. As a result, the filter 
matBrtai which Is flextte expands wSh the undedylng tubular 20 as the shape 
of tubular 20 changes from that of Figure 3 to that of figure 2. 

A cover material 32 can overlay the filter material 28 far running In, so 
as to protect the fitter material 28 from gauges or cuts during run-la The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a elastomeric material that literally rips at the 
stkjhtBstexpenskxioftheuriden^ 

3. Other materials for the cover 32 can be employed without departing from 

the spirit cl the hvertloncf.h a particu^ 

eliminated. Anialerialwnlchdssotvescrische^ 

also be employed as a cover 32 su* that It wW rw tong^ beta the way when 

It is desired to put the wen In production. 

Significant expansions volumetricaDy can be obtained tn changing the 
shape of the tubutor 20 from the corwgated shape, such as shown to 
ptelnFkjure3totheroitrided8h^ WhOe a particular 

four^be arrangement of the corrugated shape is shown m figure 3. other 
Initial shapes are within the purview of the Invention. The significant thing is 
that the underlying support strocfuawNch comprises fi^ 
of the string 20, as shown in Figure 3. is capable erf voiumetricalJy expanding 
so as to bring the filter material 28 to 

5 
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TlieWfelconugated shape also permits insertion In smaller weDbores, The 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded dewnhoie. 

This technique is particularly advantageous in under-balanced drilling 
where circulating mud is not used In these situations, particularly whore 
shale is encountered, the advantage of mis type of driffing can be retained by 
use of the apparatus and method as described. The Wflal shape of the 
wellbore is retained by the assembly when the string 20 Is expanded under 
the filter materia! 28 so as to push the filter material 28 up against the weflbore 
34. In so doing, the formation can be allovvod to flow through trwfiltorfT^ 
rial 28 without the presence of an annular space around the outside of the 
Altar material. The traditional gravel packing is eliminated and the flow area 
wtthin the tubular 20 after it has been expanded to a rounded shape Is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space for the pjavel neo e &aflalii^ a sroafler lr^ di^- 
eter tnstde the screen. 

It should be noted that it is within the purview rtfhjsimentta 
duoe a formation through the use of a colled tubing string such as 20 which 
is pert3ratBdwRhoperiings wholes 14. A tubing string 20 to perforated wflh 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produoe a formation. In the preferred embodiment, the open cell 
fflter material 28 preferably macle erf an elastic p 

such as Vtton Is overiaid on the corrugated tubular 20 as shown in Figure 3. 
The stretchable qualities of the filter material 28 allow Its use In conjunction 
wfth an initial ly corrugated tube 20 as shown in Rgure 3 or a noncemjgated 

6 
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ria.28 when expanded tofts ronton. The openings hira!erjaJ28do 
not expand substant^ when tne base pipe 20 ex^ Addte open 
^hlube 20ca.be a.^a.20to4Q,^ wnfle ^^^^ 

Mlnmeperfomtedareastmk^colunvi 
Proper depth. 

ItteaJsowW^ the purview o# the hvenflon to p^ 
aaover.ooaedlub^strtr*^ 

wftho l rtlr^cornigatfngthetube20^ ^ 

««^c8nbeexpanoWlnanWlW 
against the weflbore. 

Various known techniques to expand tnel»ase|)lpo 20 can bo used. 
^(^ofaflerfWernatBtoforthel^mate^ 
Ing sizes and holds the formation in 8s natural stale when in Cm expanded 
P«^ as shown In Figure 2. Upon expand the tube material 20 wfih the 
«ter materia] 28 around It tot as t panoialed castog for the purposes of 
Production from the formation. 

The reinforcing grid 26 can be a layer ttrat overtays the tube 20 as 
sr»wn In Rgum awn cental 
28. ^reWbrceniem26canbentaflalTO 
abandfegenefalrysflopenweam 
Ptoyeri without departing from the spirt of Ihe Invention. 

It Is also within the purview of the invenfion to use an Initially round 
cross section for the tube 20 tjn<1» 

«cparrdthea>mblr^a However, the preferred env 
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bodmert Involves tte 

greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weObore. 

In the preferred embodiment the openings 14 are round. Rounded 
openings provide a better structural Integrity of tte 
initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obttfned. 

It is also wBhh the scope of the invention to provide a sufficient expan- 
don force on the corrugated tube 20 to get it into the rounded position shown 
in Figure 2 such that the filter 28 engages the weflbore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weilboreto enlarged 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the fBter material 28 to a 
rounded shape. These can include devk^ which empky a wedge which is 
pushed or puBedflvough the tubuto 

the use of rollers which can be actuated radlaly outwardly to initiate the 
expansion of the comigatod tubular as the driver advances. 

Those sidled h the art wB appreciate the advantages of the appaiato 
and method as described above. In lateral completions there b some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
fimEation on producfion from the zone In the weObore. in certain applications 
Involving unconsolidated shale formations, drfllng With mud can create an 
impervious cake on the wellbore walls which wO be detrimental to future 

e 
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^^wBh the apparatuses,^ 

the produce poss^ fbm thefanna^ Accorti^.anopancenflRan^ 
mate^uchasawhlcncanN 

wundertytngwaodtuWno material whJ* 

Oated inffiaf^od^coaroundedlrtc^ open call inter material 
28 can be pushed firmly agate the *miiaaon wheca ft can aaaliy cesitt 
lonolWInaJfl^a^toihaatn^ 

dff6cti0n - ^ *«> malarial 28 is predictable and the 

assanibVcan bepiotected tor de^ 

atmctureellnilrwtadpriortoofdt^ 

vriththeufxteriytrHJtube^batowa. Whla varfoua types of mechanical 
«Panstonscrftne undent tube 20 
swe nave been deeoribed. oBwtacnn^ 
agaJristthewellbom^supp^iuim 

Pipe havfagalanje open area. htnaoiaarof20to40 percent are also In the 
purvlewoftt»lriven1lon. ThereWon*Bfayww^ 
and tha«ar malerial28, crwltriln fta^ 

me«Bermaien^28thn^theo|)^ 
shown In Figure 2. 

Thelbregclngcfisctosurearxlde^ 
and explanatory there* and varlwclu^m the etee. shape and n^ 
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ate, as well as in the details of the illustrated construction, may be 
without departing from the spirit of the Invention. 




09/1B/2000 18:34:13 page -12- 



CLAIMS 

1. A weltbcre completion tool assambfy. oomprfein fl: 
a perforated bod/ made of an expandable material; 

a fitter assembly mounted over aald perfontfed body so as to 
cover the perlbiattons in said body; 

a tool acting on said body to expand it and said fitter mounted 
aroundttoato»saH«ttertom^ 

2. The assenibiy of cWml. farther 

a protective cover for taJd fitter assembly vvMch to removable 

downhote. 

3. The assembly of claim 1, wherein: 

said expandable material to corrugated to facilitate Insertion into 
the wafibore, whereupon said toot axpan* aato conugaflons to move saJd 
filter toward the surface defining the wettbore. 

4. The assent of claim 3, wherein: 

said body assumes a rounded shape after expansion by said tooL 

5. The assembly of dakn 1. further comprising: 

* rehforoement between aaid body and said fitter assembly to 
support said filter assembly in the area of edd body perforations. 



u 
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6. The assembly of dahn 1 , wherein: 

saW perforated body comprises a segment of a coiled tubing 

string. 

7. The assembly of claim 6. wherein: 

said segment has an open area In the range of up to about 40%. 

8. The assembly of claim 6, wherein: 
said segment is flexible. 

9. The assembly of claim 6, wherein: 

said segment is made from a flat member which is rolled into a 
tube with a sealed longitudinal Joint 

10. Th* assembly of claim6, wherein: 

saJd segment b made from a flat member and rofled spirally to 
a desired diameter having its spiral seam sealed 

11. The assembly of daimSt wherein: 

said perforated body comprises a segment of a colled tubing 

string. 

12* The assembly of claim 11. farther comprising: 

a reinforcement between said body and said filter assembly to 
support said IHter assembly In the area of said body perforator*. 

12 
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1 13. The assembly of daim 12, further comprising: 

2 a protective cover for said filter assembly which is removable 

3 downhole. 

1 14. AmethodofwelcompMton,oompriainQ: 

2 rurmlng in a tubular body with perform 

3 mounted over the perforafions on the body, 

4 expanding the tubular body downhole. 

1 15. The method of daJm 14. further comprising: 

2 provfcflng a protectee coven^ 

3 removing the protecfiva covering downhole. 

1 16. The method of claim 14, further comprising: 

2 corrugating said tubular body: 

3 altering said corrugating Into a rounded shapa by virtue of said 

4 expanding. 

1 17. The method of claim 14, further comprising: 

2 engaging the weffixve with the Star assembly due to said ex- 

3 pandlng; 

4 using a segji^ of c<x^ tubing as said tubular body. 



is 
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1 18. Themethod of daim 14, further comprising: 

2 providing a support between said tubular body and said filter 

3 assembly. 

1 19. The method of clafm 14, t^ercom|)fWng: 

2 provMtig an open area on said tubular body of up to about 40%. 

1 20. The method of daim 1 7. further comprising: 

2 corrugating said tubular body; 

3 eltering said corrugating into a rounded shape by virtue otsaid 

4 expanding. 



14 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore conviction assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which , in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

2B. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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